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(57)Abstract: 

PROBLEM TO BE SOLVED: To form an image with good 
quality and also to effectively utilize liquid developer by 
adequately keeping the concentration of the liquid 
developer used in developing to fixed concentration. 
SOLUTION: The viscosity U of the liquid developer 
inside a developer storage tank 61 to which the liquid 
developer recovered from a developing belt 54 is added 
is detected; the liquid developer with high concentration 
and the liquid developer with low concentration are 
supplied when the viscosity U of the liquid developer 
exceeds an allowable viscosity range, so that the 
viscosity U of the liquid developer inside the tank 61 
becomes initial viscosity Uo the electrostatic latent 
image formed on the photoreceptor 1 is visualized by the 
liquid developer always having the viscosity in the 
allowable viscosity range, and the image with the good 
quality can be stably formed. 
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* NOTICES * 

Japan latent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid-development agent of high viscosity which distributed the development 
particle in the developer solvent which consists of an insulating liquid at high concentration is 
applied to a developer support by the thin layer. It is liquid-development equipment which 
visualizes the electrostatic latent image formed in the image support by the development particle 
contained in the high-concentration liquid-development agent to which it was applied by the 
developer support by the thin layer. Liquid-development equipment characterized by having the 
developer feeder which supplies the liquid-development agent adjusted to the fixed range which 
set viscosity to a developer application means to apply a liquid-development agent to a 
developer support, and to form a liquid-development agent thin layer, beforehand. 
[Claim 2] Liquid-development equipment according to claim 1 which collects the liquid- 
development agents which remain to the above-mentioned developer feeder at the developer 
support after development field passage. 

[Claim 3] Liquid-development equipment according to claim 1 or 2 with which the viscosity of 
the liquid-development agent in the above-mentioned developer feeder is detected, the ratio of 
a development particle supplies a large liquid-development agent with high viscosity to a 
developer feeder when the viscosity of a liquid-development agent becomes below the lower 
limit defined beforehand, and the ratio of a development particle supplies the low liquid- 
development agent of viscosity to a developer feeder small when it becomes more than the 
upper limit which the viscosity of a liquid-development agent defined beforehand. 
[Claim 4] Liquid-development equipment according to claim 1 or 2 which detects the viscosity of 
the liquid-development agent in the above-mentioned developer feeder, supplies a development 
particle to a developer feeder when the viscosity of a liquid-development agent becomes below 
the lower limit defined beforehand, and supplies the developer solvent which consists of an 
insulating liquid when it becomes more than the upper limit which the viscosity of a liquid- 
development agent defined beforehand to a developer feeder. 

[Claim 5] the time of setting initial viscosity of the liquid-development agent in the above- 
mentioned developer feeder to Uo, and setting to Uc viscosity of the developer solvent which 
consists of an insulating liquid — the viscosity U of the liquid-development agent in a developer 
feeder — (Uo- (Uo-Uc)/2} — <U< {Uo+ (Uo-Uc)/2} 

Liquid-development equipment according to claim 3 or 4 adjusted so that it may become ******. 

[Claim 6] Liquid-development equipment according to claim 5 which agitates the liquid- 
development agent in the above-mentioned developer feeder, and is made into uniform viscosity. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to homogenization of the 
liquid-development equipment which develops the electrostatic latent image formed by the 
electrophotography method etc. using hyperviscosity and a high-concentration liquid- 
development agent, especially development. 
[0002] 

[Description of the Prior Art] The image formation equipment which visualizes an electrostatic 
latent image using hyperviscosity and a high-concentration liquid-development agent is indicated 
by JP, 7-23961 4,A, JP t 8-1 23205.A, etc. This image formation equipment applies the pulley wet 
liquid which has a mold-release characteristic with a pulley wet liquid application means on a 
photo conductor front face, and has an inactive dielectric and light-transmission nature 
chemically by uniform thickness, after being uniformly charged with an electrification means in a 
photo conductor front face. Then, according to image data, a photo conductor front face is 
exposed by the write-in means, an electrostatic latent image is formed, and it visualizes with 
liquid-development equipment. 

[0003] Liquid-development equipment is what visualizes an electrostatic latent image by the 
liquid-development agent of high viscosity by which the toner which is a development particle 
was distributed by high concentration in the developer solvent which consists of insulating 
liquids, such as for example, dimethylpolysiloxane oil. When the liquid-development agent thin 
layer which applied the liquid-development agent to the development belt or the developing roller 
by uniform thickness by the developer application means, and was applied to the development 
belt or the developing roller approaches a photo conductor and passes along a development field, 
the toner of a liquid-development agent thin layer transfers to the picture field of a photo 
conductor, and forms a toner image. The toner image which imprinted the toner image formed in 
the photo conductor to the transfer paper with the imprint means, and was imprinted to the 
transfer paper is established, and a picture is formed. The toner and pulley wet liquid which 
remained to the photo conductor after an imprint process end are removed with a cleaning 
means, remove the charge which remains in the photo conductor by the electric discharge 
means, and end an image formation process. Moreover, it mixes with the liquid-development 
agent which remained without the pulley wet liquid applied to the photo conductor adhering to 
the development belt passing through the development field, or a developing roller, and being 
used for development. Collect the liquid-development agents and pulley wet liquid adhering to 
the development belt passing through this development field, or the developing roller for a 
developer application means, and reuse, or collect on a waste fluid recovery tank and it discards, 
or the liquid-development agent and pulley wet liquid which were collected are separated, and 
the separated liquid-development agent is reused. 

[0004] If the liquid-development agent and pulley wet liquid adhering to the development belt 
which passed along the development field as mentioned above, or the developing roller are 
collected and discarded, a liquid-development agent will become useless and operation cost will 
become high. Moreover, when separating and reusing a liquid-development agent and pulley wet 
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liquid, while it may be difficult practically to equip a developer with a separation mechanism, 
depending on M the property of pulley wet liquid, it may be inseparable with a liquid-development 
agent. Then, it is usually collecting and reusing for the developer application means. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the toner of a liquid-development agent is 
consumed according to the existence of a picture, or its ratio when visualizing an electrostatic 
latent image using a liquid-development agent, the coating weight of a solvent is not so much 
dependent on the existence of a picture. Usually, although the liquid-development agent which 
the toner distributed is used into the solvent by the fixed ratio, when an electrostatic latent 
image with the high ratio of picture area is repeated and developed, for example, compared with 
consumption of a solvent, consumption of a toner becomes remarkably large, low liquid- 
development agents are collected for the ratio of a toner by the developer application means to 
a solvent, and the concentration which is the ratio of the solvent of the liquid-development 
agent within a developer application means and a toner falls. The concentration of the picture 
formed when the concentration of a liquid-development agent fell will also fall. 
[0006] Conversely, when the development of the low static latent image of the rate of picture 
surface ratio is repeated, liquid-development agents with the high ratio of a toner will be 
collected by the developer application means to a solvent, and the concentration which is the 
ratio of the solvent of the liquid-development agent within a developer application means and a 
toner will become high. Nonuniformity etc. will arise to the picture concentration developed while 
the viscosity of a liquid-development agent becomes high, and the coating weight when applying 
a liquid-development agent to a development belt or a developing roller changes and being hard 
coming to form the liquid-development agent thin layer of uniform thickness, when the 
concentration of the liquid-development agent within a developer application means became 
high, and quality of image will deteriorate. 

[0007] It is made in order that this invention may improve this demerit, and while maintaining at 
suitable fixed concentration the concentration of the liquid-development agent used for 
development and forming a good picture, it aims at obtaining the liquid-development equipment 
which can use a liquid-development agent effectively. 
[0008] 

[Means for Solving the Problem] The liquid-development equipment concerning this invention 
applies to a developer support the liquid-development agent of high viscosity which distributed 
the development particle in the developer solvent which consists of an insulating liquid at high 
concentration by the thin layer. It is liquid-development equipment which visualizes the 
electrostatic latent image formed in the image support by the development particle contained in 
the high-concentration liquid-development agent to which it was applied by the developer 
support by the thin layer. It is characterized by having the developer feeder which supplies the 
liquid-development agent adjusted to the fixed range, which set viscosity to a developer 
application means to apply a liquid-development agent to a developer support, and to form a 
liquid-development agent thin layer, beforehand. 

[0009] It is good for the above-mentioned developer feeder to collect the liquid-development 
agents which remain to the developer support after development field passage. 
[0010] Moreover, the viscosity of the liquid-development agent in the above-mentioned 
developer feeder is detected, when the viscosity of a liquid-development agent becomes below 
the lower limit defined beforehand, the ratio of a development particle supplies a large liquid- 
development agent with high viscosity to a developer feeder, and when it becomes more than the 
upper limit which the viscosity of a liquid-development agent defined beforehand, the ratio of a 
development particle supplies the low liquid-development agent of viscosity to a developer 
feeder small. 

[0011] When the viscosity of the liquid-development agent in the above-mentioned developer 
feeder becomes below the lower limit defined beforehand, a development particle is supplied to a 
developer feeder, and when it becomes more than the upper limit which the viscosity of a liquid- 
development agent defined beforehand, you may supply the developer solvent which consists of 
an insulating liquid to a developer feeder. 
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[0012] Moreover, when initial viscosity of the liquid-development agent in a developer feeder is 
set to, Uo an^l viscosity of the developer solvent which consists of an insulating liquid is set to 
Uc, it is desirable to adjust the viscosity U of the liquid-development agent in a developer feeder 
so that it may become the range of {Uo- (Uo-Uc)/2} <U< (Uo+ (Uo-Uc)/2}. 

[0013] Furthermore, it is good to agitate the liquid-development agent in a developer feeder, and 

to make it uniform viscosity. 

[0014] 

[Embodiments of the Invention] The liquid-development equipment of this invention has a 
developer main part and a developer supply unit A developer main part has the development belt 
which moves at the same surface migration speed as the surface migration speed of a photo 
conductor, a developer application means, and a developer cleaning means. A developer supply 
unit has a developer storage tank, a developer stripping section, a developer feed zone, a high 
concentration developer feed zone, and a low concentration developer feed zone. In a developer 
storage tank, it has a viscometer and a churning means, and the liquid-development agent 
supplied to a developer application means is stored. A developer feed zone supplies the liquid- 
development agent stored in the developer storage tank to a developer application means. A high 
concentration developer feed zone stores a high concentration liquid-development agent with 
high viscosity with the large ratio of a toner, and supplies the stored high concentration liquid- 
development agent to a developer storage tank. There are few ratios of a toner and a low 
concentration developer feed zone supplies the low concentration liquid-development agent 
which viscosity stored the low low concentration liquid-development agent, and has stored to a 
developer storage tank. 

[0015] When developing and visualizing the electrostatic latent image formed in the photo 
conductor with this liquid-development equipment, the liquid-development agent thin layer of the 
uniform thickness of a liquid-development agent is formed in a rotating development belt with a 
developer application means. The electrostatic latent image of a photo conductor is visualized 
with the toner contained in the liquid-development agent thin layer of the uniform thickness 
formed in this development belt The liquid-development agent which remained in the 
development belt after this development process is removed by the developer cleaning means, 
and the removed liquid-development agents are collected by the developer storage tank by the 
developer stripping section of a developer supply unit. 

[0016] The developer solvent in the liquid-development agent collected by this developer 
storage tank may be changed according to the area of the picture which a toner develops to 
constant-rate consumption always being carried out at a development process, and it may be 
changing, the ratio, i.e., the concentration, of a toner to the developer solvent of a liquid- 
development agent collected by the developer storage tank. Then, the viscosity of the liquid- 
development agent in the developer storage tank with which the liquid-development agent 
collected from the photo conductor belt with the viscometer in a developer storage tank is 
added is detected. When the viscosity of the liquid-development agent in a developer storage 
tank becomes lower than the lower limit of the permission viscosity range It mixes with the high- 
concentration liquid-development agent which supplied the high-concentration liquid- 
development agent to the developer storage tank from the high concentration developer feed 
zone, and was supplied by agitating the liquid-development agent in a developer storage tank 
with the churning means, and is made uniform viscosity, and the viscosity of the liquid- 
development agent in a developer storage tank is adjusted to initial viscosity. Moreover, if the 
viscosity of the liquid-development agent in a developer storage tank becomes higher than the 
upper limit of the permission viscosity range, a low-concentration liquid-development agent will 
be supplied to a developer storage tank from a low concentration developer feed zone, and the 
viscosity of the liquid-development agent in a develop r storage tank will be adjusted to initial 
viscosity. 

[0017] Thus, the viscosity U of the liquid-development agent in the developer storage tank with 
which the liquid-development agent collected from the development belt is added is detected. 
Since a high-concentration liquid-development agent or a low-concentration high-concentration 
liquid-development agent is supplied and viscosity U of the liquid-development agent in a 
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developer storage tank is made into initial viscosity Uo when the viscosity U of a liquid— 
development.agent exceeds the permission viscosity range The electrostatic latent image 
formed in the photo conductor by the liquid-development agent which always has the viscosity 
of permission viscosity within the limits can be visualized, it is stabilized and a good picture can 
be formed. 

[0018] Moreover, since it agitates with a churning means and viscosity of the liquid-development 
agent in a developer storage tank is made into uniform viscosity while supplying a high- 
concentration liquid-development agent or a low-concentration high-concentration liquid- 
development agent, when the viscosity U of a liquid-development agent exceeds the permission 
viscosity range, it can prevent concentration nonuniformity etc. arising in the formed picture. 
[0019] Furthermore, if threshold value deltaUo which defines the permission viscosity range 
(Uo**delta Uo) over initial viscosity Uo sets up with deltaUo= (Uo-Uc) / 2 by setting viscosity of 
a developer solvent to Uc, it can form an always good picture. 

[0020] Moreover, you may supply a toner or a developer solvent instead of a high-concentration 

liquid-development agent or a low-concentration liquid-development agent. 

[0021] 

[Example] Drawing 1 is the block diagram of the wet image formation equipment which used the 
liquid-development equipment of one example of this invention. Wet image formation equipment 
has the electrification means 2 and the pulley wet liquid application means 3 which have been 
arranged along with the photo conductor 1 which rotates clockwise, the write-in means 4, liquid- 
development equipment 5, the imprint means 6, the electric discharge means 7, and the cleaning 
means 8, as shown in drawing. After a front face is uniformly charged with the electrification 
means 2, the pulley wet liquid which has a mold-release characteristic with the pulley wet liquid 
application means 3, and has an inactive dielectric and light— transmission nature chemically is 
applied to a photo conductor 1 by uniform thickness. The photo conductor 1 with which this 
front face was uniformly charged and pulley wet liquid was applied is exposed according to image 
data by the write-in means 4, and an electrostatic latent image is formed. The electrostatic 
latent image formed in this photo conductor 1 is visualized with liquid-development equipment 5, 
and the toner image which formed and formed the toner image is imprinted to a transfer paper 9 
with the imprint means 6. Discharging the charge which remains in the photo conductor 1 which 
imprinted the toner image to the transfer paper 9 with the electric discharge means 7, the toner 
and pulley wet liquid which remained are removed with the cleaning means 7, and go into the 
following image formation process. 

[0022] In the developer solvent which consists of insulating liquids, such as for example, 
dimethylpolysiloxane oil, liquid-development equipment 5 visualizes an electrostatic latent image 
by the liquid-development agent of high viscosity by which the toner which is a development 
particle was distributed by high concentration, and has the developer main part 51 and the 
developer supply unit 52. The developer main part 51 has the development belt 54 which is 
wound around two or more rotation rollers 53a-53e, and moves counterclockwise at the same 
surface migration speed as the surface migration speed of a photo conductor 1, the developer 
application means 55, and the developer cleaning means 56. As for the development belt 54, the 
potential between the minimum value of the latent-image potential on a photo conductor 1 and 
maximum is impressed by the bias impression means (un-illustrating). The developer application 
means 55 has the developer stores dept. 58, the feed roller 59, and the application roller 60 with 
which the liquid-development agent 57 of the hyperviscosity which distributed the toner was 
stored into the developer solvent, and forms the liquid-development agent thin layer of uniform 
thickness in development belt 54 front face. The developer cleaning means 56 collects the 
liquid-development liquid which remains to the development belt 54 which passed through the 
development field. 

[0023] The developer supply unit 52 has the developer storage tank 61, the developer stripping 
section 62, the developer feed zone 63, the high concentration developer feed zone 64, and the 
low concentration developer feed zone 65, as shown in drawing 2 . In the developer storage tank 
61, it has a viscometer 66 and the churning means 67, and the liquid-development agent supplied 
to the developer application means 55 is stored. The developer stripping section 62 sends the 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgLejje 



2003/08/01 



5/7 ^— v 



liquid-development liquid collected with the developer cleaning means 56 to the developer 
storage tank t 61. The developer feed zone 63 supplies the liquid-development agent stored in the 
developer storage tank 61 to the developer application means 55. In order that the high 
concentration developer feed zone 64 may form the picture of the optimal picture concentration, 
the ratio of the toner to a developer solvent is adjusted the optimal, and viscosity supplies high 
concentration liquid-development agent 57a which has stored and stored high concentration 
liquid-development agent 57a with high viscosity with the large ratio of a toner from the liquid- 
development agent of Uo to the developer storage tank 61. There are few ratios of a toner than 
the liquid-development agent of Uo, and, as for the low concentration developer feed zone 65, 
viscosity supplies low concentration liquid-development agent 57b which viscosity stored low 
low concentration liquid-development agent 57b, and has been stored to the developer storage 
tank 61. 

[0024] In the control section of the developer supply unit 52, as shown in drawing 3 , it has the 
criteria viscosity entry section 68, a comparator 69, and the drive control section 70. The criteria 
viscosity entry section 68 sets up the criteria viscosity range for controlling the liquid- 
development agent stored in the developer storage tank 61 to proper viscosity, i.e., proper toner 
content A comparator 69 compares the viscosity of the liquid-development agent stored in the 
developer storage tank 61 detected with the viscometer 66 with the criteria viscosity range set 
up in the criteria viscosity entry section 68, and the viscosity of the liquid-development agent 
stored in the developer storage tank 61 judges criteria viscosity within the limits or no. The drive 
control section 70 drives the supply means 641 of the high concentration developer feed zone 
64 or the supply means 651 of the low concentration developer feed zone 65, and the churning 
means 67 by the judgment result of a comparator 69. 

[0025] In the liquid-development equipment 5 constituted as mentioned above, in order to form 
the picture of the optimal picture concentration in the developer storage tank 61 of the 
developer supply unit 52 at the time of the first stage, the liquid-development agent of the initial 
viscosity Uo which adjusted the ratio of the toner to a developer solvent the optimal is stored, 
and this liquid-development agent is supplied to the developer stores dept. 58 of the developer 
application means 55. When developing and visualizing the electrostatic latent image formed in 
the photo conductor 1 with this liquid-development equipment 5, the liquid-development agent 
thin layer of the uniform thickness of the liquid-development agent 57 is formed in the 
development belt 54 which is rotating counterclockwise with the developer application means 55. 
The electrostatic latent image of a photo conductor 1 is visualized with the toner contained in 
the liquid-development agent thin layer of the uniform thickness formed in this development belt 
54. When visualizing the electrostatic latent image of this photo conductor 1, a toner adheres 
only to the picture section of an electrostatic latent image, and the developer solvent which is a 
carrier adheres to all the fields of a photo conductor 1. The liquid-development agent which 
remained in the development belt 54 after this development process is removed by the 
developer cleaning means 56, and the removed liquid-development agents are collected by the 
developer storage tank 61 by the developer stripping section 62 of the developer supply unit 52. 
[0026] The developer solvent in the liquid-development agent collected by this developer 
storage tank 61 is changed according to the area of the picture which a toner develops to 
constant-rate consumption always being carried out at a development process. If it may be 
changing, the ratio, i.e., the concentration, of a toner to the developer solvent of a liquid- 
development agent collected by the developer storage tank 61, and this collected liquid- 
development agent is added to the liquid-development agent in the developer storage tank 61 It 
will change from initial viscosity Uo, the concentration, i.e., the viscosity, of a liquid-development 
agent in the developer storage tank 61. The ratio of the toner to the viscosity, i.e., the developer 
solvent, of a liquid-development agent If the picture concentration when visualizing the 
electrostatic latent image of a photo conductor 1 is influenced directly and the viscosity of the 
liquid-development agent to supply, the liquid-development agent 55, i.e., the developer 
application means, in the developer storage tank 61, falls as shown in the property view of the 
viscosity of drawing 4 , and picture concentration The concentration of the picture formed in the 
photo conductor 1 also falls, and if the viscosity of a liquid-development agent carries out a 
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fixed limit fall, the quality of a picture will deteriorate. Moreover, if the viscosity of the liquid— 
development.agent in the developer storage tank 61 becomes high, the coating weight when 
applying a liquid-development agent will change to the development belt 54 with the developer 
application means 55, it will be hard coming to form the liquid-development agent thin layer of 
uniform thickness, and nonuniformity etc. will arise to picture concentration. 
[0027] Then, the viscosity U of the liquid-development agent in the developer storage tank 61 
with which the liquid-development agent collected from the development belt 54 with the 
viscometer 66 in the developer storage tank 61 is added is detected to fixed always or time 
timing, and it sends to a comparator 69. A comparator 69 judges whether the viscosity U of the 
liquid-development agent in the developer storage tank 61 is over the permission viscosity range 
(Uo**delta Uo) as compared with the permission viscosity range (Uo**delta Uo) over the 
viscosity U of the sent liquid-development agent, and the initial viscosity Uo beforehand set as 
the criteria viscosity entry section 68. A comparator 69 sends the signal which shows whether 
the viscosity U of a liquid-development agent is lower than the lower limit (Uo-delta Uo) of the 
permission viscosity range, or higher than (Uo+delta Uo) in a upper limit to the drive control 
section 70, when the viscosity U of the liquid-development agent in the developer storage tank 
61 is over the permission viscosity range (Uo**delta Uo) as a result of this comparison. If the 
drive control section 70 receives the signal which shows that the viscosity U of a liquid- 
development agent is lower than the lower limit (Uo-delta Uo) of the permission viscosity range, 
it drives the supply means 641 of the high concentration developer feed zone 64, will supply 
high-concentration liquid-development agent 57a to the developer storage tank 61, will drive the 
churning means 67 simultaneously, will mix the liquid-development agent in the developer 
storage tank 61 with high-concentration liquid-development agent 57a supplied by agitating, and 
will make it uniform viscosity. When supplying this high-concentration liquid-development agent 
57a, a viscometer 66 is detected and sends the viscosity U of the liquid-development agent in 
the developer storage tank 61 to a comparator 69. If the viscosity U of the liquid-development 
agent in the developer storage tank 61 turns into initial viscosity Uo, a comparator 69 will send a 
supply interruption signal to the drive control section 70, and will stop the drive of the supply 
means 641 of the high concentration developer feed zone 64. Moreover, if the signal which 
shows that the viscosity U of a liquid-development agent is higher than the upper limit (Uo+delta 
Uo) of the permission viscosity range is received, the drive control section 70 will drive the 
supply means 651 of the low concentration developer feed zone 65, and will supply low- 
concentration liquid-development agent 57b to the developer storage tank 61. The churning 
means 67 is driven, the liquid-development agent in the developer storage tank 61 is mixed with 
low-concentration liquid-development agent 57b supplied by agitating, it is made uniform 
viscosity, and the viscosity U of the liquid-development agent in the developer storage tank 61 
is adjusted to initial viscosity Uo. 

[0028] Thus, the viscosity U of the liquid-development agent in the developer storage tank 61 
with which the liquid-development agent collected from the photo conductor belt 54 is added is 
detected. Since high-concentration liquid-development agent 57a or low-concentration liquid- 
development agent 57b is supplied and viscosity U of the liquid-development agent in the 
developer storage tank 61 is made into the permission viscosity range (Uo**delta Uo) when the 
viscosity U of a liquid-development agent exceeds the permission viscosity range (Uo**delta Uo) 
The electrostatic latent image formed in the photo conductor 1 by the liquid-development agent 
which always has the viscosity within the permission viscosity range (Uo**delta Uo) can be 
visualized, it is stabilized and a good picture can be formed. Moreover, since it agitates with the 
churning means 67 and is made uniform viscosity while supplying high-concentration liquid- 
development agent 57a or low-concentration liquid-development agent 57b, when the viscosity U 
of a liquid-development agent exceeds the permission viscosity range (Uo**delta Uo), it can 
prevent concentration nonuniformity etc. arising in the formed picture. 

[0029] Moreover, as it was shown in the property view of the rate of a toner solid content and 
viscosity of drawing 5 , using viscosity of a developer solvent as Uc, when threshold value 
deltaUo which defines the permission viscosity range (Uo**delta Uo) over the initial viscosity Uo 
set as the criteria viscosity entry section 68 set up with deltaUo= (Uo-Uc) / 2, it was able to 
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form the always good picture. 

[0030] MoreQver, although the above-mentioned example explained the case where high- 
concentration liquid-development agent 57a or low-concentration liquid-development agent 57b 
was supplied when the viscosity U of the liquid-development agent in the developer storage tank 
61 with which the liquid-development agent collected from the photo conductor belt 54 is added 
exceeded the permission viscosity range (Uo**delta Uo) The viscosity U of a liquid-development 
agent supplies a toner to the liquid-development agent in the developer storage tank 61 f when 
lower than the lower limit (Uo-delta Uo) of the permission viscosity range. When higher than the 
upper limit (Uo+delta Uo) of the permission viscosity range, you may make it the viscosity U of a 
liquid-development agent supply the developer solvent of viscosity Uc to the liquid-development 
agent in the developer storage tank 61. 
[0031] 

[Effect of the Invention] This invention detects the viscosity of the liquid-development agent in 
the developer storage tank with which the liquid-development agent collected from the 
development belt is added, as explained above. Since a high-concentration liquid-development 
agent or a low-concentration high-concentration liquid-development agent is supplied and 
viscosity of the liquid-development agent in a developer storage tank is made into initial 
viscosity when the viscosity of a liquid-development agent exceeds the permission viscosity 
range The electrostatic latent image formed in the photo conductor by the liquid-development 
agent which always has the viscosity of permission viscosity within the limits can be visualized, it 
is stabilized and a good picture can be formed. 

[0032] Moreover, since it agitates with a churning means and viscosity of the liquid-development 
agent in a developer storage tank is made into uniform viscosity while supplying a high- 
concentration liquid-development agent or a low-concentration high-concentration liquid- 
development agent, when the viscosity of a liquid-development agent exceeds the permission 
viscosity range, it can prevent concentration nonuniformity etc. arising in the formed picture. 
[0033] Furthermore, threshold value deltaUo which defines the permission viscosity range 
(Uo**delta Uo) over initial viscosity Uo can form an always good picture by setting up with 
deltaUo= (Uo-Uc) / 2 by setting viscosity of a developer solvent to Uc. 

[0034] Moreover, the viscosity of the liquid-development agent used for development can be 
easily adjusted by supplying a toner or a developer solvent instead of a high-concentration 
liquid-development agent or a low-concentration liquid-development agent. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the example of this invention. 
[Drawing 2] It is the block diagram of liquid-development equipment. 

[Drawing 3] It is the block diagram showing the composition of the control section of a developer 
supply unit. 

[Drawing 4] It is the property view of viscosity and picture concentration. 

[Drawing 5] It is the property view of the rate of a toner solid content, and viscosity. 

[Description of Notations] 

1 Photo Conductor 

5 Liquid-Development Equipment 

51 Developer Main Part 

52 Developer Supply Unit 

54 Development Belt 

55 Developer Application Means 

56 Developer Cleaning Means 

61 Developer Storage Tank 

62 Developer Stripping Section 

63 Developer Feed Zone 

64 High Concentration Developer Feed Zone 

65 Low Concentration Developer Feed Zone 

66 Viscometer 

67 Churning Means 

68 Criteria Viscosity Entry Section 

69 Comparator 

70 Drive Control Section 
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